households also rely on domestically-produced agricultural goods, particularly those households living outside of the capital city, Maputo. Given the weight of agriculture in the economic life of most Mozambicans, growth in agriculture is widely regarded as a potentially powerful lever for reducing poverty (Thurlow 2008 , Tarp et al. 2002 .
Agriculture is also a potential driver of both exports and economic growth.
Mozambique already exports a range of traditional crops, such as tobacco, sugarcane and cotton. These crops also contribute to upstream processing in the manufacturing sector, which has grown rapidly over the last decade. Moreover, the country's underutilized natural resources have attracted considerable foreign investment interest.
1 However, most options for rapid growth in agriculture depend on foreign demand through exports of either primary or processed products.
This critical role of international markets in agricultural growth stems from two facts.
First, import penetration in agriculture is relatively low: imports represent only about 4 percent of total demand for agricultural products. 2 While some scope exists to displace processed food imports, the overall scope for growth via import substitution is limited.
Second, geographical factors make even the relatively small volume of existing imports difficult to displace. The large majority of agricultural imports are consumed in the south of the country, particularly in the capital city of Maputo. However, agricultural potential in the south is limited. The more favorable growing areas are located 1000 to 2000 kilometers away in the northern and central regions of the country. Due to large distances, inadequate infrastructure and inefficiencies in storage (particularly the high cost of capital), it is generally more favorable to export surplus from the north and import the same product into the south than to attempt to transport surpluses across both space (north to south) and time (from the postharvest period to the 'hungry season' -see, for example, Arndt, Schiller, and Tarp 2001 and Cruz 2006) . Hence, for agriculture to grow substantially, an export orientation is crucial. This can be achieved either via the export of primary agriculture or processed farm products.
The link between international agricultural markets, agricultural growth and prospects for overall growth and poverty reduction provides the motivation for this study. Similar to other studies in this volume, this chapter examines whether distortions to agricultural markets hamper prospects for alleviating poverty and income inequality. Two sources of distortions are considered: the distortions to domestic agricultural markets imposed by the government of Mozambique, and distortions imposed by other countries that influence Mozambique's export prospects and import prices.
The chapter is structured as follows. The next section provides basic information on the structure of the Mozambican economy and summarizes results from a detailed study of domestic agricultural distortions. We then present the modeling framework employed for the analysis. This is followed by a discussion of the simulations and results. A final section concludes.
Economic structure and agricultural distortions in Mozambique
The structure of the Mozambican economy is summarized in Table 1 . Agriculture represents about 26 percent of total GDP and 19 percent of exports. The latter is dominated by fisheries, which generate two-thirds of raw agricultural export earnings. As indicated earlier, import penetration in agriculture is low. This is reflected by the low share of agriculture in total imports and by the low share of imports in total domestic demand for agricultural goods.
Agriculture has strong linkages to agriculture-related processing in the manufacturing sector.
Sugar processing, for instance, relies on domestically sourced sugarcane, as do cotton and tobacco processing and grain milling. Together these processing sectors represent about 6 percent of total GDP and 5 percent of exports. Agriculture's upstream linkages are therefore an important part of the sector's overall contribution to the economy.
The relatively large share of manufacturing in total exports is driven by aluminum smelting, which accounts for around half of all exports earnings and 5 percent of total GDP.
As documented by Andersson (2001) , aluminum smelting is largely an enclave sector characterized by very high capital intensity, very specific capital requirements, foreign ownership, limited taxation, expatriate labor, and imported intermediates. All aluminum production is exported, and linkages between the aluminum sector and the rest of the economy are weak. With aluminum removed, agriculture represents 37 percent of exports and 28 percent of GDP.
In terms of policy, the agricultural sector has undergone a process of progressive liberalization and elimination of government intervention since 1987. In particular, the country shifted from central planning towards a market economy. The reform program has substantially reduced government involvement in agriculture. A detailed study of agricultural distortions for Mozambique finds that "since the period of reform from a centrally planned to a market economy there has been hardly any substantial government intervention in the sector and few distortions are observed" (Alfieri, Arndt and Cirera 2009) . Government intervention that does exist is primarily through the use of import tariffs. There are a few exceptions, such as the cotton, cashew and sugar sectors, where more complex policies have been implemented. Nevertheless, the overall picture is one of distinctly limited government involvement.
The social account matrix (SAM) employed for this analysis reflects this situation.
The only meaningful distortions present in the SAM are import tariffs. These are also shown in Consistent with the revenue raising goal, most rates are positive but relatively low. The exceptions are the rates imposed on processed sugar (nearly 100 percent), rice (26 percent), and many processed food commodities (around 20 percent). More recently the sugar tariff, which is implemented as a variable levy, has declined to near zero due to increases in the world price of sugar. Tariffs on rice have also declined. For this study, however, we retain the applied rates from 2004 when estimating the impact of removing domestic price distortions.
The modeling framework
The computable general equilibrium (CGE) model used in this study contains 56 activities/commodities, including 24 agricultural and 7 food processing sectors. 4 Five factors of production are identified: three types of labor (unskilled, semi-skilled and skilled), agricultural land, and capital. Factor intensities for each sector are shown in Substitution possibilities exist between production for domestic and foreign markets.
This decision of producers is governed by a constant elasticity of transformation (CET) function which distinguishes between exported and domestic goods, so as to capture any time or quality differences between the two products. Profit maximization drives producers to sell in those markets where they can achieve the highest returns. These returns are based on domestic and export prices (where the latter is determined by the world price times the exchange rate adjusted for any taxes). Under the small-country assumption, Mozambique faces perfectly elastic world demand curves at fixed world prices (global liberalization is discussed below). The final ratio of exports to domestic goods is determined by the endogenous interaction of relative prices for these two commodity types.
Further substitution possibilities exist between imported and domestic goods under a CES Armington specification. Such substitution can take place both in final and intermediates usage. These elasticities vary across sectors, with lower elasticities reflecting greater differences between domestic and imported goods. Again under the small country assumption, Mozambique faces infinitely elastic world supply at fixed world prices. The final ratio of imports to domestic goods is determined by the cost minimizing decision-making of domestic demanders based on the relative prices of imports and domestic goods (both of which include relevant taxes). Home consumption is important for rural households, representing about half of commodity consumption for all but the top quintile of rural households, whose share of home consumption in total commodity consumption is about one-quarter (table 3) . Home consumption is driven in large measure by substantial divergences between farm gate and consumer prices due to high transactions costs. These margins are captured in the model with rates potentially differing between domestic, imported and exported goods. The modeling of home consumption and margins follows Arndt et al. (2000) .
The government receives income from imposing activity, sales and direct taxes and import tariffs, and then makes transfers to households, enterprises and the rest of the world.
The government also purchases commodities in the form of government consumption expenditure, and the remaining income of government is (dis)saved. All savings from households, enterprises, government and the rest of the world (foreign savings) are collected in a savings pool from which investment is financed.
The model includes three broad macroeconomic accounts: the government balance, the current account, and the savings and investment account. In order to bring about balance between the various macro accounts, it is necessary to specify a set of 'macroclosure' rules, which provide a mechanism through which macroeconomic balance can be achieved.
Consistent with other analyses in this volume, a savings-driven closure is assumed in order to balance the savings-investment account. Under this closure, the marginal propensities to save of households and enterprises are fixed, while investment adjusts to changes in incomes to ensure that the level of investment and savings are equal. For the current account it is assumed that a flexible exchange rate adjusts in order to maintain a fixed level of foreign savings. In other words, the external balance is held fixed in foreign currency terms. Finally, in the government account, the fiscal deficit is assumed to remain unchanged, with government revenues and expenditures balanced through changes in direct tax rates on households and enterprises. 
Simulations and results
In this section we present the results from four simulations. The first two simulations assess the impact of removing distortions in the rest of the world (ROW), without making any changes to Mozambique's own tariffs and subsidies. This is done for all commodities The remaining two simulations assess the impact of Mozambique removing its own distortions. As mentioned previously, these include import tariffs and, to a much lesser extent, export and output taxes and subsidies. In both of these national simulations there are no changes in the rest of the world's distortions. World prices therefore remain unchanged as we retain the small country assumption for Mozambican exports.
Simulation 1: Global liberalization for all commodities
The results from the LINKAGE model indicate that Mozambique's terms of trade improve by 1.3 percent once the rest of the world removes distortions on all of its commodities (table 5) .
World demand for Mozambique's main exports increase, which is a strong driver in the results that follow. As well, world import prices decline for Mozambique's main imported goods, such as clothing and other heavier manufactures (together these account for more than half of total imports). Import prices do rise for some commodities such as processed foods, but these are less important import commodities with relatively low import penetration ratios (table 1) .
Rising export prices encourage producers to increase production for foreign markets, thereby causing an appreciation of the real exchange rate, of 2.8 percent (table 5) . Import demand, which already increases due to falling world prices, increases further as a result of the appreciation, while the expansion of exports is only partially offset. The appreciation of the exchange rate also reduces the value of foreign inflows (mostly the value of foreign assistance measured in local currency), and hence lowers investment demand. However, the real appreciation and cheaper imported goods drive down consumer prices, causing a large increase in private consumption. Overall, the increase in exports and consumer spending outweighs any additional import penetration and there is an increase in total GDP, of 0.9 percent.
The increase in GDP is driven by agriculture and agriculture-related processing (table   6 ). Higher agricultural production comes mainly from increased fisheries exports, which already dominate exports (table 7) , and is due to price rises and demand increases for
Mozambican fish following global liberalization (table 4) . There is also an expansion in cotton processing, whose import and export prices and export demand rise. Some other traditional exports also benefit and contribute to increased upstream production of processed goods. However, sectoral linkages work against sugarcane production, as sugar processing declines as a result of falling world prices and increased import competition (tables 7 and 8).
Finally, the overall increase in Mozambique's international trade generates additional demand for domestic trade and transport sectors, which together drive most of the rise in service sector GDP under this simulation.
Improved terms of trade and the stimulus to export demand for primary and processed agricultural products resulting from global liberalization increase the demand for unskilled workers (increased employment) and the returns to the other (fully employed) factors.
Because agricultural production uses unskilled rural labor and land intensively (factor intensities are listed in table 2), employment of unskilled rural labor rises by 3.2 percent, while real land returns increase by 3.0 percent (table 9) . Increases in demand for urban labor and more highly skilled labor are less pronounced, resulting in less pressure on factor prices.
In addition, skilled workers are often employed by the government, and we are assuming that recurrent and wage bill expenditures are unaffected by rest of world liberalization (see unchanged government spending in table 5). Capital returns rise slightly in nominal terms, alongside mild increases in production in the industry and services sectors.
All households in the model benefit from full global liberalization. However, the main beneficiaries are lower-income and rural households (measured by equivalent variation). This is because these households derive a larger share of their incomes from agricultural production and processing, and those sectors are stimulated by rest of world liberalization. By contrast, higher-income urban households receive a larger share of their incomes from capital earnings and skilled labor. Increased household welfare is also reflected in changes in the poverty headcount. The share of the population falling below the US$1-a-day poverty line falls by 1.4 percent. The decline in poverty is only slightly larger for rural households, and there is no significant change in the inequality measures. Thus, the removal of global distortions on all commodities increases GDP and household welfare and reduces poverty in
Mozambique, but has little impact on national inequality.
Simulation 2: Global liberalization for agricultural commodities only
In this simulation, we model the impact of the rest of world removing only their agricultural distortions while Mozambique still leaves its own distortions unchanged. Unlike the previous full liberalization simulation, the country now experiences a deterioration of 0.6 percent in its terms of trade. However, demand rises for certain agricultural exports, while demand for processed commodities, such as processed tobacco, cotton and sugar, all decline.
In terms of the principal macroeconomic, the overall effects of global agricultural liberalization are small and typically of opposite sign compared to the results from the previous simulation (compare columns 2 and 3 of table 5). Changes at the sectoral level are correspondingly small (table 4) , reflecting the relatively mild price and quantity changes which occur in global markets for products of importance to Mozambique as a result of rest of world agricultural trade liberalization (table 4) . Not surprisingly, the impacts on factor rewards, welfare and poverty are also relatively small (table 9).
Simulation 3: Domestic liberalization for all commodities
In this third simulation we assess the impact of Mozambique removing all of its own distortions while the rest of the world's distortions remain unchanged. As mentioned earlier,
Mozambique's largest distortions are through import tariffs (table 1) . There is also a small export subsidy on cotton processing and output taxes on groundnuts and raw sugarcane.
Given the relatively few non-tariff distortions, it is the reduction in import tariffs that dominates the results.
Removing import tariffs causes a 4.8 percent increase in import demand. Highly protected sectors see greater import penetration. Imports more than double for the most highly protected commodity, processed sugar (table 8) . However, as emphasized earlier, highly protected commodities represent only a small share of total imports. Thus, even though import tariffs on manufactures are low, it is the increased domestic demand for these manufactured goods that drives the overall increase in imports. Furthermore, rapidly rising import demand places pressure on the current account, thereby inducing a 5.2 percent depreciation of the real exchange rate.
The depreciation improves export competitiveness. Recall that the major export, aluminum, is highly capital intensive and tied to existing manufacturing facilities. As a result, aluminum exports effectively do not respond to exchange rate signals, transferring the onus of export supply response on the second-largest exporting sector, primary and processed agriculture. Agricultural exports grow by 28 percent. Strong increases in exports cause agricultural GDP to increase by 2.9 percent. By contrast, the manufacturing sector contracts almost across the board, with particularly marked declines in sugar processing and a 2 percent decline overall. This is, however, insufficient to offset the expansion of agriculture, and real GDP rises by 0.9 percent under full domestic liberalization.
Cheaper imported capital goods reduce the cost of investment, while the depreciating exchange rate increases the domestic value of foreign inflows. This causes an increase in investment demand and explains the 1.5 percent increase in construction value added.
Cheaper imports also lower consumer prices, which would typically increase consumer spending. However, in order to replace lost tariff revenues the government must raise personal and corporate tax revenues. Thus, even with the increase in GDP, the share of direct taxes in GDP more than doubles, from 2.1 to 5.3 percent.
We assume that tax rates adjust proportionally such that most of the additional tax burden falls on enterprises and higher-income, urban households. This is realistic. Obtaining direct tax revenue from rural and urban poor households is effectively impossible. This causes welfare outcomes to be negative for the top quintile urban household due to rising direct tax rates (Table 9) , despite the relatively large increases in the real return to skilled labor and capital. Growth in agricultural exports and output drives a 3.0 percent gain in employment for unskilled rural labor and increases twice as large in factor prices for rural skilled labor and land. Welfare improves for rural households and all but the richest quintile of urban households.
Assumptions about tax incidence strongly influence the distributional impact of removing domestic distortions. If each household in Mozambique experiences the same percentage point increase in their tax rate, then the gains are distributed much more evenly across households. If, on the other hand, tax rates increase proportionally (as we have assumed) then most of the tax burden falls on high-income urban households. As noted earlier, the latter is the only feasible direct tax policy. Sensitivity analysis reveals that other policies, such as increasing activity taxes or sales taxes, also tend to concentrate incidence on urban households due to the strong dependence of rural households on home consumption, which evades taxation. As a result, under all feasible revenue replacement options rural and lower income urban households tend to gain more than proportionately from own-country trade liberalization. Moreover, a larger reduction in rural vis-à-vis urban household incomes and poverty causes national inequality to decline slightly, as reflected by the Gini coefficient.
Simulation 4: Domestic liberalization for primary and processed agricultural commodities
In the final simulation, we consider the impact of Mozambique removing distortions only on its agricultural sector including agricultural processing and textiles. As in the previous scenatio, we assume that other countries do not alter their own distortions. In many ways, the results are similar to but somewhat smaller than those of the previous simulation (table 5) .
Reducing tariffs causes imports to rise, the real exchange rate to depreciate, and exports to expand. Total GDP increases by 0.7 percent, due in part to an expansion in unskilled employment. However, there is a notable difference in the components of GDP compared with the previous simulation. The combination of a less pronounced nominal depreciation (with implications for the pool of foreign savings), increases in taxes on high-income urban households and enterprises, and price rises in the construction sector imply that real investment actually declines. This allows the consumption aggregate to increase by more than in the previous simulation.
Because the largest distortions (import tariffs) are in agricultural processing (textiles also enjoyed fairly significant protection at 19 percent), the primary impact of the liberalization is to expand imports of processed products, which are treated as part of industry in table 5. Primary agricultural imports actually decline slightly in the aggregate, despite the reduction in protection. As agriculture is the major source for exports at the margin, agriculture, processed agriculture, and textile liberalization actually stimulates agricultural production, with the strongest production gains registered in fisheries and groundnuts (which had very low initial protection).
Commensurate with the consumption aggregate, aggregate household welfare improves by slightly more than under full liberalization. Distributional outcomes are driven by the expansion of agriculture, which generally favors rural labor and land, and the mechanism employed to replace lost tariff revenues, which most strongly impacts the highest-earning urban household. Because the aggregate stimulus to agriculture is less in this simulation compared with also liberalizing non-agricultural markets, consumption gains are more evenly distributed across factors and hence across households. That results in slightly less-pronounced reductions in poverty than in the previous scenario (table 9) . There is, however, a similar reduction in national inequality as a result of larger income gains and poverty reduction amongst rural as opposed to urban households. Mozambique's own distortions are also biased against agriculture. Producers of processed agricultural products enjoy high levels of protection. Removal of these barriers causes a significant expansion of agricultural GDP despite concomitant elimination of tariffs on primary products. Primary agricultural sectors lose little from these tariff reductions, due to relatively low initial protection rates and import penetration. The rise in agricultural GDP is driven by increased agricultural exports, especially fisheries. Full liberalization nevertheless provides a bigger stimulus to the agricultural sector. Poverty reduction is greater in the full liberalization case due to a more pro-poor distribution of the welfare gains to households. Inequality also declines with a reduction in domestic distortions.
Conclusions
The model results suggest that removing domestic and global distortions has positive implications for agriculture and for the expansion of Mozambique's overall economy. It would also contribute to reducing poverty, which is particularly severe in rural areas. Thus, while improving agricultural productivity and rural infrastructure remain the most pressing challenges for stimulating pro-poor agricultural growth in Mozambique, there are also gains to be made from removing the bias against agriculture caused by existing price distortions at home as well as abroad. a Import intensity is the share of imports in each sector's total domestic demand. Export intensity is the share of exports in each sector's total domestic output.
Sources: Mozambique 2002 social accounting matrix (Thurlow 2008) , adjusted to reflect the developing country distortions compiled by Anderson and Valenzuela (2008) and concorded with the GTAP and Linkage models in Valenzuela and Anderson (2008) . Source: Authors' simulation results using the Mozambique CGE model. Source: Authors' simulation results using the Mozambique CGE model. Source: Authors' simulation results using the Mozambique CGE model. a Real factor returns are adjusted to reflect changes in the consumer price index (hence the change in unskilled wages which are fixed in nominal terms).
